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Box No- 1 Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1 -8 as originally filed 
Claims, Numbers 

1 -7 received on 08.09.2005 with letter of 05.09.2005 
Drawings, Sheets 

1/1 as originally filed 

□ a sequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. H The amendments have resulted in the cancellation of: 

□ the description, pages 
H the claims, Nos. 8 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 



Form PCT/1PEA/409 (January 2004) 



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 



International application No. 
PCT/EP2004y009936 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 






No: 


Claims 


1-7 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-7 


Industrial applicability (IA) 


Yes: 


Claims 


1-7 




No: 


Claims 





2. Citations and explanations (Rule 70.7): 
see separate sheet 



B ox No- VIII Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether 
claims are fully supported by the description, are made: 

see separate sheet 
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Ad Section V : 

1 . In relation to the discussion of the prior art documents, reference is made to the 
passages cited in the International Search Report. 

US-B1-6 361 754 B1 (D1) discloses a method for the removal of NOx from 
combustion flue gas with NH3 generated by hydrolysis of urea and intermediate 
accumulation of NH3 in surge vessel (14) before use. 

Original claim 1 was amended by including the features of original claim 2, thus 
specifying that the pressure at which the ammonia is accumulated is between the 
pressure at which the hydrolysis takes place and the pressure at which it is 
introduced into the flue gas. 

However, this amendment fails to render amended claim 1 novel over the disclosure 
in D1 since the person skilled in the art understands that the pressure in the surge 
vessel, because of the ordinary pressure losses in line (12), heater (13) and 
subsequent piping, also lies below the pressure at which the hydrolysis reaction takes 
place. Since D1 further indicates (column, 20- that the ammonia is fed via line (26) 
and valve (20) to a simple low-pressure nozzle (28), the pressure at which the 
ammonia is introduced into the flue gas appears to be below the pressure in the 
surge vessel for the same reasons. 

Contrary to the opinion of the applicant, D1 also includes (column 5, lines 53-column 
6, line 4) the pressure regulation between the hydrolysis, surge vessel and nozzles by 
means of pump (16), pressure gauge (P), valve (20) and controller (18). In addition, it 
is a matter of course to the skilled person that the function of the surge vessel (24) in 
D1 is to dampen upstream and downstream pressure fluctuations. Finally, as in the 
current application, D1 also seeks to provide close controlled reagent dosing to better 
track spikes in NOx level (column 6, lines 12-26; lines 41-58). 

As a corollary of the above, the subject-matter of claim 1 is not considered new in the 
sense of Article 33(2) PCT. 
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2. US-A-6 093 380 (D2) refers to the removal of NOx of combustion flue gas with NH3 
generated by urea hydrolysis whereby the lean urea solution from the hydrolyser is 
recycled to the dissolver and heat-exchanged against the rich solution from the 
dissolver to the hydrolyser. 

3. In accordance with the last paragraph of the description, the gaseous ammonia could 
be accumulated at a pressure lower than the hydrolysis pressure by virtue of a 
pressure reducing valve placed between the hydrolyser and the accumulator in order 
to be independent from upstream and downstream pressure fluctuations. 

However, in the light of the disclosure in D1 and D2, it is considered to lie within the 
scope of the skilled person to include a pressure reducing valve after the hydrolysis in 
the method of D1 if the circumstances make this desirable, as is, for example, shown 
in figure 2 of D2. In this embodiment control valves (112) and (158) as well as ejector 
(160) cause such a pressure reduction (column 9, lines 49-58). 

Hence, if the subject-matter of claim 1 would be rendered novel over D1 by including 
a pressure reducing valve between the hydrolyser and the accumulator, an objection 
for lack of inventive step (Art.33(3) PCT) would remain. 

4. Dependent claims 2-7 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in 
respect of novelty and/or inventive step (Article 33(2) and (3) PCT). 

Ad Section VIII : 

1 . The term "damp" in the description and claims seems to be a mistranslation, whereby 
the term "removal" appears more appropriate. 

2. Contrary to the requirements of Rule 5. 1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
these documents identified therein. 

3. The subject-matter of dependent claim 4 lacks clarity (Art.6 PCT) in that it merely 
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CLAIMS 

1. Method for the damp of the nitrogen oxides contained 
in combustion flue gas through treatment with gaseous 
ammonia, in which said gaseous ammonia is generated in situ 
by hydrolysis reaction of an aqueous urea solution (L4)and 
the ammonia generated by said hydrolysis is accumulated in 
gas state, under pressure, in an accumulator (A5), 
characterized in that the pressure at which said gaseous 
ammonia is accumulated is between the pressure at which Q 'rfl 
said hydrolysis reaction takes place and the pressure at 
which it is introduced into the combustion flue gas. 



2. Method for the damp of the nitrogen oxides contained 
in combustion flue gas according to claim 1, characterized 
in that said aqueous urea solution (L3) is preheated in a 
15 heat exchanger (A3)- through heat exchange with a hot 
aqueous hydrolysis solution (L6) generated in said 
hydrolysis reaction, and in that said aqueous hydrolysis 
solution, following said heat exchange, is overcooled and 
then used as recycling solution (R) . 

20 3. Method for the damp of the nitrogen oxides contained 
in combustion flue gas according to claim 2, characterized 
in that said recycling solution (R) is fed to a mixer (Al) 
for the formation, together with a concentrated aqueous 
urea solution (LI) and/or solid urea, of said aqueous urea 

25 solution (L4) . 

4 . Method for the damp of nitrogen oxides according to 
claim 1, characterized in that at least 99.8% of said urea 
in aqueous solution is hydrolyzed under pressure generating 
ga seous ammonia . 
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5. Method for the damp of nitrogen oxides according to 
claim 1, characterized in that the aqueous urea solution 
subjected to said hydrolysis reaction has a urea content of 
between 10% and 70% by weight. 

5 6. Method for the damp of nitrogen oxides according to 
claim 1, characterized in that the temperature at which 
said hydrolysis reaction takes place is between 100 °C and . jr^ 
240°C. m 

7. Method for the damp of nitrogen oxides according to „.M 
10 claim 1, characterized in that the pressure at which said ^ 

hydrolysis reaction .takes place is between 500 kPa and 3000 

• _ " w 

kPa- ; n§ 



